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Size classes in the European Union
It is generally acknowledged that the size-class distribution of enter-
prises in a country is an important characteristic of its economy.
Small and medium-sized enterprises (SMEs) are affected by the eco-
nomic environment in a different way to large enterprises. At the
same  time,  large  concentrations  of  SMEs  have  other  impacts  on
important economic features than small SME concentrations do.
The EU countries are increasingly co-operating and adjusting to each
o t h e r ’s  needs  in  order to  achieve optimal  joint  output. Howeve r,
country differences – at least for the coming decade – cannot, to say
the least, be ignored. Ac c o rd i n g l y, the existing differences in (and
policies  towa rds)  size-class  structures  should  be  acknow l e d g e d .
G i ven the development of continuing co-operation, this gives gre a t
support for a model at EU-level in which size classes are modelled
ex p l i c i t l y. SICLASS is such a model.
Purpose of SICLASS
F i rst of all, SICLASS is used to provide estimates of the current size
and structure of European non-primary private enterprise. In this
estimating pro c e s s, various results from short-term statistics are com-
bined with the model in order to make these estimates as realistic as
p o s s i b l e.
N ext, SICLASS can be used to ex p l o re the future of the Euro p e a n
S M E - s e c t o r. That is, given a macro-economic scenario (possibly dis-
a g g regated by industry), a picture of the size-class pattern of eco-
nomic development can be drawn. In addition, alternative scenarios
can also be developed to analyse the impact of various macro - e c o-
nomic policy measure s.
Basic features of SICLASS
SICLASS is a model that consists of individual country models hav-
ing an identical structure. Differences between countries are obtained
by varying para m e t e rs. Analysis is done in different ways. A top-
d own approach is used – especially for sales and value added – that
starts from macro-economic demand and subsequently disaggre g a t e s
to the industry and size-class level. For employment and the number
of enterprises a bottom-up technique is applied, calculating va r i a b l e s
at the industry/size class level and then aggregating to the industry
l evel. Observed macro-economic developments constrain the simu-
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t o p - d own model in the end.
The tracking performance of the model is tested by re g ressing actual
and simulated data for 1988-1993. It is concluded that SICLASS ade-
quately describes the developments of size-class structures on both
i n d u s t r y - l evel and country-level. 
Application of SICLASS
As an illustration of the model’s potential use, a scenario for 1998-
20 03 is set to serve as a baseline projection for other scenarios. This
baseline scenario is mainly based on the principle of a continuation
of the trends observed in 1988-1998, accounting for the general con-
ve rgence of the economies of the EU-countries. The base line sce-
nario demonstrates prospects for 1998-20 03 that – besides differe n c e s
b e t ween countries and industries – reveal differences between size
classes as we l l .
Two alternative scenarios are set up to investigate the impact of for-
eign and domestic demand on size-class patterns. Comparing the
a l t e r n a t i ves to the baseline projection indicates a large contribution
of exports to the size-class pattern of real value added growth for
both  SMEs  and  large  enterprises,  while  the  impact  of  domestic
demand is smaller than one would expect from the share of domes-
tic sales in total sales only. A similar conclusion can be drawn for the
contributions of exports and domestic sales to the size-class pattern
of employment. This is a result of the inter-relation between enter-
p r i s e s, as modelled by in the input-output relations in SICLASS. The
p o l i cy implication of this finding is, that governments wanting to
i m p rove their countries’ international competitiveness should focus
their measures not only on exporting firms themselve s, but also to
their suppliers – even though these might not export themselve s.
The scenarios used illustrate the importance of acknowledging dif-
f e rent size-class structure s. Various other scenarios may be give n ,
possibly focusing on the industry level. Re l evance to the continuing
i n t e g ration of the European Union is clear and simulation may be an
adequate tool for policy analys i s.
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Aim of this publication
In the nineties, EIM Small Business Re s e a rch and Consultancy deve l-
oped the SICLASS-model. This is an econometric model intended to
d e r i ve information on the size-class pattern of economic deve l o p-
ment in the European Union (EU) based on macro-economic data
and – when available – data by industry. Thus, it provides an indus-
try/size-class disaggregation of macro-economic development for the
EU countries. Since the model has been in use for seve ral ye a rs now,
the current report seeks to document the model, and to present it to
the general public.
Purpose of SICLASS
B a s i c a l l y, SICLASS serves two purposes. First of all, it is used to pro-
vide estimates of the current size and structure of non-primary pri-
vate enterprise1. Though such data – on a harmonised basis – are
p rovided by EURO S TAT2, it is not possible to obtain re c e n t s t a t i s t i c a l
data on this subject. So, starting from EURO S TAT data, SICLASS is
used  to  provide  estimates  of  the  current  size  and  structure  of
E u ropean non-primary private enterprise3. In this estimating pro c e s s,
various  results  from  short-term  statistics  are  combined  with  the
model to make these estimates as realistic as possible.
N ext, SICLASS can be used to ex p l o re the future of the Euro p e a n
S M E - s e c t o r. That is, given a macro-economic scenario (perhaps dis-
a g g regated by industry), a picture of the size-class pattern of eco-
nomic development can be drawn. In addition, alternative scenarios
can be developed as well as to analyse the impact of various macro -
economic policy measure s.
O ve r v i ew of chapters
Chapter 2 presents a general, non-technical ove r v i ew of SICLASS.
S u b s e q u e n t l y, chapter 3 discusses the main equations of the model
in full detail4. Chapter 4 gives the results of some model simulations,
i l l u s t rating the model’s potential use in forecasting and policy analy-
s i s.
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1 All ent e r p r i s e s, except those indu s t r ies in which pric e - s e t t i ng and/or ent re p re neurs’ inc o me
a re to a large ex t e nt re g u l a t e d. The re fo re, agric u l t u re and no n - ma r ket services are exc l ude d.
2 E U R O S TAT (1988, 1990, 1992, 1995, 1998).
3 Results were pre s e nted in a/o EIM (1994-1998); EIM/ENSR (1993-1997).
4 R e a ders can skip this chapter if they do not want to go into the technic a l i t ies of SICLASS in-
de p t h .2 O ve r v i ew of the model
2 . 1 I n t ro d u c t i o n
SICLASS is a model that – for each individual country – derives the
size-class pattern of economic development from macro - e c o n o m i c
data. Thus, the model consists of 15 individual country models, that
h ave  identical  structure s.  The  distinctions  between  countries  are
made by varying para m e t e rs. Figure 2.1 displays the general struc-
t u re of these country models.
F ig u re 2.1 D ia g ram of a SICLASS country mo de l
T h u s, macro-economic data constitute the model’s exogenous input
data, while the model’s output consists of the industry and size-class
pattern of economic development in terms of:
• ( real) sales, disaggregated by sales category (ex p o r t s, consumer
g o o d s, investment goods, intermediate goods and services)
• ( real) value added
• e m p l oy m e n t
• c o s t s, prices and pro f i t a b i l i t y
• the number of enterprises.
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profitability costs en prices
endogenous exogenousIt should be stressed that the analysis is done at a fairly detailed
industry  disaggre g a t i o n1,  since  industries  differ  significantly  as
re g a rds  SME-pre s e n c e2.  Fu r t h e r m o re,  it  should  be  noted  that
SICLASS actually has three levels of aggre g a t i o n :
• the macro-economic level – which is exogenous to the model
• the industry level (without distinguishing size classes).
• the industry/size-class leve l .
As can be seen from Figure 2.1, in some cases – especially sales and
value added – the analysis is top-down, starting from macro - e c o-
nomic demand, disaggregating it to the industry level, and subse-
quently to the industry/size-class level. As re g a rds employment and
the number of enterprises, on the other hand, a bottom-up appro a c h
is followed: variables are calculated at the industry/size-class leve l ,
and subsequently aggregated to the industry level. In all cases, how-
eve r, macro-economic developments act as constraint to simulated
d evelopments; thus, in the end, the model always operates as a top-
d own model.
This chapter presents  a general,  non-technical  description  of  the
model. The way the model is actually operated in practice will also
be  discussed.  In  chapter  3,  the  main  equations  are discussed  in
d e t a i l .
2 . 2 Real sales and value added
H e re, a sharp distinction should be made between the industry sub-
model, and the industry/size-class sub-model, since the former con-
stitutes inputs for the latter.
2 . 2 . 1 Real sales
Four sales  categories  are  distinguished:  final sales  (ex p o r t s,  con-
sumer goods, investment goods) and intermediate goods and ser-
v i c e s. By and larg e, all final sales categories are treated in the same
way; only intermediate goods and services are calculated differe n t l y.
Final sales – industry leve l
For  each  category,  sales  are  directly  related  to  macro - e c o n o m i c
demand. Basically, for each industry a constant elasticity betwe e n
1 0
Overview of the model
1 A n nex II pre s e nts the indu s t r ies disting u i s hed in SIC L A S S .
2 For exa m p l e, at EU-level, avera ge enterprise size differs between 4 in for example cons t r uc-
t ion, and 33 in ex t ra c t ion (EIM/ENSR, 1997).m a c ro-economic demand  and  sales is  assumed1.  Macro - e c o n o m i c
exports act as direct constraints on exports by industry. So on ave r-
a g e, the elasticity between sales by industry and macro - e c o n o m i c
demand equals one for ex p o r t s. For the other categories, the elastic-
ity between sales by industry and macro-economic demand is – on
ave rage – less than one, since part of macro-economic demand is
supplied by foreign enterprises, and it is assumed that the share of
f o reign suppliers in total sales generally incre a s e s2.
Sales of intermediate goods and services – industry leve l
Once final sales are know n3, a standard Leontief input-output model
is used to calculate demand for intermediate goods and services. In
this step, the amounts of imported intermediate goods and services
a re calculated as well. Note that use of intermediate goods and ser-
vices is used to trim model results on GDP-data (if ava i l a b l e ) .
Real sales by category – industry/size-class leve l
For each category, the same pro c e d u re is followed. First, demand
g rowth (potential sales growth) is calculated. The difference betwe e n
demand growth and actual sales growth by industry should be inter-
p reted as the result of import penetration: part of demand is fulfilled
by foreign suppliers. Now, it is assumed that small firms are more
v u l n e rable to import penetration than large enterprises4 a re. Thus,
total sales growth of an industry is distributed over size classes, with
small firms’ sales growing at lower rates than the industry ave rage if
demand grows faster than supply (and large enterprises’ sales gro-
wing at higher rates than industry ave rage at the same time), and
small firms’ sales growing faster than the industry ave rage if demand
g rows less than supply.
Of cours e, for each industry, consistency between total sales and
sales by size class is imposed.
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1 As re g a rds cons u mer goods and investme nt go o d s, the struc t u re of supply is taken int o
a c c o u nt: cons u mer goods are bro ken down into food and no n - food (both using a cons t a nt
e l a s t icity for ma c ro - e c o no m ic  de ma nd),  while re g a rd i ng investme nt go o d s, a distinc t io n
between investme nt in ma c h i nery and other investme nt is ma de (both ma c ro - e c o no m ic cat-
e go r ies are exo ge no u s ) .
2 Ide a l l y, one would proceed as fo l l o w s. First, calculate total de ma nd by indu s t r y, that is,
i nc l ud i ng competing imports. Next calculate the share of imports in total de ma nd by indu s-
t r y. Fina l l y, one calculates total sales of do me s t ic firms. Ho w e v e r, lack of data pre v e nts suc h
an approach. Of course, for ma ny service indu s t r ies import pene t ra t ion does not play a ro l e.
3 I nc l ud i ng stockbuilding, which is assumed to be a cons t a nt fra c t ion of total sales.
4 Kwaak (1998).2 . 2 . 2 Real value added
Using the industry model, real value added growth can be derive d
f rom the input-output model (see also section 2.4). It is assumed that
for each industry, size-class differences re g a rding real value added
g rowth correspond to differences in real sales growth. Again, consis-
t e n cy between real value added growth by size class and industry
results is imposed.
2 . 3 E m p l oy m e n t
As has been stated alre a d y, employment growth is calculated in a
bottom-up fashion, that is, directly at the industry/size-class leve l `1.
The  employment  equations  are  fairly  standard:  employment  is
explained by production, real wages and technological change.
In general, the elasticity with respect to production is less than one
( Ve rd o o r n ’s Law), pointing at economies of scale. These are assumed
to be largest in large enterprises. Fu r t h e r m o re, large enterprises dif-
fer from SMEs with respect to the effect of labour hoarding: this is
g reatest in small firms.
Within  industries,  the  (absolute)  elasticity  of  employment  with
respect to real wages (nominal wages are exogenous) is negative l y
related to enterprise size. In other wo rd s, changes in real wages have
l a rger  impacts  in  small firms  than  in  larger  enterprises.  This,  of
c o u rs e, is related to the fact that in general, small firms are more
l a b o u r - i n t e n s i ve than large enterprises.
Technological change is re p resented by an autonomous increase in
labour pro d u c t i v i t y. This effect is larger in large firms than in small
e n t e r p r i s e s.
If employment in, e.g., very small enterprises increases quickly, this
might be the result of two factors: either very small firms get larg e r,
or small firms have been decreasing size so that they come to belong
to very small firms (for exa m p l e, if an enterprise of 11 occupied per-
sons (small) sheds two employees during a year without contra c t i n g
n ew  employe e s,  it  becomes  very  small).  SICLASS  has  a  module
(based  on  Kleijweg  and  Nieuwenhuisen  (1996))  to  estimate  the
impact of this crossing size-bra c kets of enterprises on the size-class
pattern of employment grow t h2.
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1 Of course, cons i s t e ncy with ma c ro - e c o no m ic data is imposed.
2 It appears, ho w e v e r, that in medium term, this effect is ne g l igible; only du r i ng stages of the
b u s i ness cycle can sig n i f ic a nt effects be fo u nd; see EIM/ENSR (1996, 1997).2 . 4 Costs and pro f i t a b i l i t y
H e re again, a distinction should be made between the industry leve l
and the industry/size-class level: actually, prices are calculated at
industry level – taking into account costs as well as elements of com-
petition. For each sales category, price development by size class is
set equal to industry ave ra g e s.
T h u s, for each industry, prices are calculated taking into account unit
costs and a re f e rence price. For ex p o r t s, the macro-economic deflator
of exports is used as a re f e rence point. For domestic sales (all cate-
gories), the consumption price index is used.
Unit costs are calculated by taking into account the following: use of
intermediate goods and services of domestic origin1, imported inter-
mediate goods and services, and labour costs.
2 . 5 Number of enterprises
T h e o re t i c a l l y, one should analyse the development of the number of
enterprises acknowledging the net effects of entry, exit and other
s t r u c t u ral changes on the population of enterprises2. Howeve r, no
harmonised data on this subject are ava i l a b l e3. There f o re, the net
change of the number of enterprises is calculated in SICLASS.
Two main factors are assumed to affect the (net) growth of the num-
ber of enterprises:
• p roduction growth and pro f i t a b i l i t y. Both affect the number of
enterprises positively: production growth might be viewed as an
i n c reasing demand for entre p re n e u rship, while increasing pro-
fitability makes it more attra c t i ve to start an enterprise. Also,
these factors might increase the chance of survival for ex i s t i n g
f i r m s, and so decrease the exit of enterprises.
• population  growth  and  unemployment.  Population  grow t h
obviously  means  an  increase  in  potential  entre p re n e u rs.  The
mechanism behind the impact of unemployment on the number
of  enterprises  is  as  follows:  becoming  unemployed  genera l l y
means reduction in income, which might be compensated if one
starts his/her own enterprise. There f o re, an increase in unem-
p l oyment implies an increase in the number of enterprises as
we l l .
1 3
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1 S i nce SICLASS uses an input-output fra mework, price change in one sector the re fo re affect
costs – and prices as well – in other indu s t r ie s.
2 See Kwaak (1998) for such an approach in a ma c ro - s e c t o ral mo de l .
3 EIM/ENSR (1996), pre s e nts an attempt to cons t r uct harmonised data on the entry and ex i t
of enterprises in EU-count r ie s.2 . 6 O p e ration of SICLASS
B a s i c a l l y, SICLASS can be run using its exogenous variables only
– macro-economic demand growth, wa g e s, population growth and
u n e m p l oyment in each country – as inputs. Howeve r, the system can
also be updated with sectoral information. For exa m p l e, if SICLASS
we re used to analyse the size-class pattern of economic deve l o p m e n t
starting from a macro - s e c t o ral scenario (instead of a purely macro -
economic one) results would be adjusted to the available sectora l
data in the scenario. This has not been done in the simulations in
chapter 4, but it has been done in the exe rcises in the fra m ework of
the European Observatory for SMEs, where SICLASS has been used
to estimate recent developments of the European SME-sector. Fo r
exa m p l e, information on the export performance of industries fro m
‘Industrial Tre n d s ’1 has been used to benchmark growth of ex p o r t s.
Also, data from the Labour Fo rce Survey on employment and the
number of self employed are used to calibrate the development of
e m p l oyment and growth in the number of enterprises. By so doing,
the business cycle in each country is also taken into account.
Concluding, the design and operation of SICLASS are such that jus-
tification is built in, integrating the many sorts of know l e d g e.
1 4
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1 E U R O S TAT: Indu s t r ial Tre nds – mo nthly statistics (various issues).3 Main equations
3 . 1 I n t ro d u c t i o n
This chapter discusses the main equations of SICLASS. It should be
noted that all country models have the same structure, and there f o re,
no re f e rence is made to countries when the general structure of the
equations is discussed. See annex I for the variable names. 
3 . 2 Real  sales,  stockbuilding  and  va l u e
a d d e d
H e re the industry sub-model and the industry/size-class sub-model,
should be clearly distinguished, since the former constitutes inputs
for the latter.
3 . 2 . 1 Real sales and stockbuilding
E x p o r t s
Equation (3.1) explains export growth at industry level. As can be
seen, export growth by industry is linearly related to macro - e c o n o m-
ic export growth, whilst in all cases, consistency with macro-data is
i m p o s e d .
The elasticity of exports by industry on ave rage equals 1. It is re l a-
t i vely large in many business services industries, and re l a t i vely low
in ex t raction and basic industries such as the chemical industry. A
t rendwise decrease in export (b< 0) has been assumed for non-mar-
ket services.
1 5
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equation 3.1: real exports by industry
E X T V Ri= ai • E X T V Rm a c ro re l a t ion with ma c ro ex p o r t s
+ bi c o ns t a nt
+ s p re a d e r impose cons i s t e ncy between industry and 
ma c ro da t a
w he re :
E X T V Ri real export growth in industry j ( % )
E X T V Rma c ro ma c ro - e c o no m ic real export growth (%)
ai, bi c o e f f ic ie nts (on avera ge, ai a p p rox i mately equals 1, while bi
a p p rox i mately equals 0)In (3.2), export growth by industry is further disaggregated by size
c l a s s. As can be seen, size classes within an industry react differe n t-
ly to differences between the industry export growth and the corre-
sponding macro-data. It is assumed that in very small and small
e n t e r p r i s e s,  exports  grow  fastest  if  industry  export  is  above  the
m a c ro-data. In other wo rd s, a more than ave rage increase in ex p o r t
in an industry is to a re l a t i vely large extent accomplished by ve r y
small and small enterprises. The reasoning behind this is that small-
er firms have a lower propensity to export (see also section 4.3),
because it is re l a t i vely difficult for them to operate on foreign mar-
ke t s. If industry exports grow more than ave ra g e, it has appare n t l y
become easier to operate on foreign marke t s, and there f o re, smaller
firms’ exports increase fastest.
Consumer goods
Real sales growth of consumer goods by industries is calculated in
t h ree stages. In equation (3.3) total consumption demand is bro ke n
d own into two categories: food and non-food. The elasticity with
respect to total consumption (a) equals about 0.6 for food, and 1.2
for non-food. Fu r t h e r m o re, b is positive for non-food, while it is neg-
a t i ve for food. Both indicate a decreasing share of food in total bud-
g e t .
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equation 3.2: real exports by industry and size class
E XS V Ri, j= E X T V Rj de v e l o p me nt at industry level
+ aj • ( E X T V Ri – EXTVRm a c ro) size-class specific volatility
+ s p re a d e r impose cons i s t e ncy between 
i ndustry and indu s t r y / s i z e - c l a s s
mo de l
w he re :
E XS V Ri, j real export growth in size class i in industry j ( % )
E X T V Rj real export growth in industry j ( % )
E X T V Rma c ro ma c ro - e c o no m ic real export growth (%)
aj c o e f f ic ie nt (on avera ge equal to 0)N ext, equation (3.4) indicates that potential real sales growth is cal-
culated taking into account the structure of supply, and the grow t h
of  consumption  demand  for  food  and  non-food).  Potential  sales
g rowth can there f o re be identified as demand for consumer goods
and services for the industry.
Ad d i t i o n a l l y,  equation  (3.5)  describes how  actual  sales  growth  is
d e r i ved from potential sales growth. If potential sales incre a s e, actu-
al sales will increase as well. Howeve r, actual sales will increase to a
lesser extent since in many industries the corresponding elasticity a
is less than 1. This holds especially for industries such as manufac-
turing and transport: these are exposed to international competition,
and increasing internationalisation generally implies that the share of
imports in total demand incre a s e s. In some industries – especially
ex t raction and energy – b is negative as well; these are the typical
industries in which various policy measures to re m ove international
t rade barriers1 a re becoming effective2.
1 For exa m p l e, from the European Commission’s 1992 pro g ra m me.
2 It should be noted that inc re a s i ng imports imply that the ma r ket shares of do me s t ic firms
de c re a s e. On the other hand inc re a s i ng imports imply inc re a s i ng exports by other count r ie s
as well. This is, ho w e v e r, not directly visible in SICLASS since exports are exo ge no u s.
1 7
Main equations
equation 3.3: real sales of consumer goods by category
C G K V Rc= ac • C GX V R de v e l o p me nt at ma c ro level
+ bc c o ns t a nt
+ s p re a d e r impose cons i s t e ncy between category and ma c ro da t a
w he re :
C G K V Rc real value added growth in category c (c: fo o d, no n - food) (%)
C GX V R ma c ro - e c o no m ic real cons u m p t ion growth (exo ge nous; %)
ac, bc c o e f f ic ie nts (ac on avera ge 1, bc on avera ge 0)
equation 3.4: potential real sales of consumer goods by industry 
C GT V Ri, pot= SC wi, c • CGKVRc de v e l o p me nt by catego r y
w he re :
C GT V Ri, pot p o t e nt ial real growth of sales of cons u mer goods in industry j ( % )
C G K V Rc real value added growth in category c (c: fo o d, no n - food) (%)
wi, c s h a re of category c in total sales of cons u mer goods of industry iF i n a l l y, equation (3.6) shows the way in which sales growth of con-
sumer goods by industry are assigned to size classes. Sales grow t h
by industry is taken as a starting point. If it appears that actual sales
g rowth at industry level is less than demand – because of import
p e n e t ration -, sales growth in smaller firms is least (a> 0). This is
because  of the  assumption that  import penetration is most detri-
mental to small enterprises. 
I n vestment goods
As re g a rds investment goods, the approach is the same as for con-
sumer goods. First, potential sales growth is calculated at the indus-
try level using (3.7). A distinction is made between investment in
m a c h i n e r y, and other investment. Other than for consumer goods,
no endogenous bre a kd own into categories is made; instead, inve s t-
ment by category is exo g e n o u s.
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equation 3.5: real sales of consumer goods by industry
C GT V Ri= ai • CGT V Ri, pot impact of potent ial sales
+ bi c o ns t a nt
w he re :
C GT V Rj real growth of sales of cons u mer goods in industry j ( % )
C GT V Rj, pot p o t e nt ial real growth of sales of cons u mer goods in industry j ( % )
ai, bi c o e f f ic ie nts (on avera ge, ai a p p rox i mately equals 1, while bi
a p p rox i mately equals 0)
equation 3.6: real sales of consumer goods by industry and 
size class
C G S V Ri, j= C GT V Rj de v e l o p me nt at industry level
+ aj • (CGT V Ri – CGT V Rj, pot) size-class specific volatility
+ s p re a d e r impose cons i s t e ncy between industry 
a nd industry/size-class mo de l
w he re :
C G S V Ri, j real growth of sales of cons u mer goods in size class i in industry j
C GT V Rj real growth of sales of cons u mer goods in industry j ( % )
C GT V Rj, pot p o t e nt ial real growth of sales of cons u mer goods in industry j ( % )
aj c o e f f ic ie ntN ext,  actual sales  growth is  derived  from  potential  sales  grow t h
(3.8). Here again, industries that are exposed to international com-
petition will generally see sales growth lag behind potential sales
g rowth as a result of increasing market shares of foreign competitors.
F i n a l l y, sales growth by industry is distributed over size classes (3.9).
H e re as well, it is assumed that smaller firms are hurt most by import
p e n e t ration, and as a result, a is positive for very small and small
f i r m s, while it is negative for medium-sized enterprises.
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equation 3.7: potential real sales of investment goods by industry
I GT V Ri, pot= SC wi, c • I G K V Rc de v e l o p me nt by catego r y
w he re :
IGT V Ri, pot p o t e nt ial real growth of sales of investme nt goods in industry j ( % )
IG K V Rc real investme nt growth in category c (c: ma c h i ne r y, other) 
( exo ge nous; %)
wi, c s h a re of category c in total sales of investme nt goods of industry i
equation 3.8: real sales of investment goods by industry 
I GT V Ri= ai • IGT V Ri, pot impact of potent ial sales
+ bI c o ns t a nt
w he re :
IGT V Rj real growth of sales of investme nt goods in industry j ( % )
IGT V Rj, pot p o t e nt ial real growth of sales of investme nt goods in industry j ( % )
ai, bi c o e f f ic ie nts (on avera ge, ai a p p rox i mately equals 1, while bi
a p p rox i mately equals 0)Sales of intermediate goods and services
At the industry level, an input-output approach is followe d1. Thus,
g rowth in potential sales of intermediate goods and services is cal-
culated as in (3.10). The assumption of fixed technical coefficients
implies that demand for intermediate goods and services grows at
the same rate as gross production. Total sales of intermediate goods
is obtained by aggregating sales to all demanding industries.
As can be seen from (3.11), sales of intermediate goods and services
a re assumed to grow at the same rate in each size-bra c ket within an
i n d u s t r y.
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equation 3.9: real sales of investment goods by industry and size class
I G S V Ri, j= I GT V Rj de v e l o p me nt at industry level
+ aj • (IGT V Ri – IGT V Rj, pot) size-class specific volatility
+ s p re a d e r impose cons i s t e ncy between industry 
a nd industry/size-class mo de l
w he re :
IG S V Ri, j real growth of sales of investme nt goods in size class i in industry j
IGT V Rj real growth of sales of investme nt goods in industry j ( % )
IGT V Rj, pot p o t e nt ial real growth of sales of investme nt goods in industry j ( % )
aj c o e f f ic ie nt
1 In Kwaak (1998), such an approach is used at (the) industry/size-class level in a mo del fo r
T he Ne t he r l a nd s. As no ade q uate input-output tables are available for the other count r ies of
t he EU, this approach could not be followed in SIC L A S S .
equation 3.10 real growth of sales of intermediate goods by industry
D U T V Ri, i’= Q GT V Ri
w he re :
D U T V Ri, i’ real growth of de ma nd for int e r me d iate goods and services by 
i ndustry i to industry i ’ ( % )
Q GT V Ri ’ real growth of gross pro duc t ion in industry i ’ ( % )S t o c k b u i l d i n g
Stockbuilding is re l evant only for the industry level of SICLASS, since
it is used to calculate gross production. As can be seen from (3.12),
stockbuilding is assumed to be a constant fraction of total sales.
3 . 2 . 2 Real value added
In the industry model, real value added growth is derived dire c t l y
f rom the input-output model, as can be seen from (3.13). Note that
– similar to demand for intermediate goods and services supplied by
domestic firms – it has been assumed that imports of intermediate
goods and services is proportional to gross pro d u c t i o n .
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equation 3.11 real growth of sales of intermediate goods by industry 
and size class 
I N S V Ri, j= I N T V Ri
w he re :
I N S V Ri, j real growth of sales of int e r me d iate goods and services by size class j
of industry i
I N T V Ri ’ real growth of sales of int e r me d iate goods and services in industry i
( % )
equation 3.12 real stockbuilding by industry 
S BT V Ni= SAT V Ni • (SBT W Nj, t-1/ SAT W Ni, t-1)
w he re :
S BT V Nj real stockbuilding in industry j
S BT W Nj value of stockbuilding in industry j
SAT V Nj real sales in industry j ( % )
SAT W Nj value of sales in industry j ( % )Because of lack of data, a similar bre a kd own of gross production into
use of intermediate goods and services and value added cannot be
made at the size-class level. There f o re, SICLASS directly estimates
real value added growth by assuming that for each industry, size-
class differences re g a rding real value added growth correspond to dif-
f e rences in real sales growth. This is shown in (3.14). The spre a d e r
imposes consistency between real value added growth by size class
and the industry total.
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equation 3.13 real value added by industry
Q GT V Nj= E X T V Nj + C GT V Nj + I GT V Nj + I N T V Nj + S BT V Nj
T U T V Nj= D U T V Nj + M U T V Nj
Y GT V Nj= Q GT V Nj – T U T V Nj
w he re :
Q GT V Nj real gross pro duc t ion in industry j
E X T V Nj real exports in industry j
C GT V Nj real sales of cons u mer goods in industry j
I GT V Nj real sales of investme nt goods in industry j in industry j
I N T V Nj real sales of int e r me d iate goods and services in industry j
T U T V Nj real total use in industry j
D U T V Nj real use, do me s t ically pro duced in industry j
M U T V Nj real use, imported in industry j
Y GT V Nj real value added in industry j
equation 3.14: real value added growth by industry and size class
Y G S V Ri, j= Y GT V Rj de v e l o p me nt at industry level
+ SA S V Ri, j – SAT V Ri, j size-class differe nce real sales
+ s p re a d e r impose cons i s t e ncy between industry and 
i ndustry/size-class mo de l
w he re :
Y G S V Ri, j real value added growth in size class i in industry j ( % )
Y GT V Rj real value added growth in industry j ( % )
SA S V Ri , j real sales growth in size class i in industry j ( % )
SAT V Ri, j real sales growth in industry j ( % )3 . 3 E m p l oy m e n t
E m p l oyment equations are presented in equation (3.15). Explanatory
variables are :
• p roduction growth. An increase in production will ceteris paribus
imply employment growth. It is assumed that large enterprises
benefit more from economies of scale than smaller enterprises
do;  there f o re,  the  production  elasticity  of  employment  (a)  is
smallest in large enterprises. Fu r t h e r m o re, it is assumed there is
a lag when enterprises adjust the work force to production. This
lag – indicated by (1 – u) – is largest in small enterprises. A re a s-
on for this is the existence of threshold labour in small firms. 
• real wa g e s. The impact of changes in real wages is greatest in
small enterprises, because of the labour intensive nature of these
f i r m s.
• technological change. It is assumed that over time, labour pro-
ductivity increases in an autonomous way as well. This is re f l e c-
ted by the constant term g. The impact of technological change is
g reatest in large firms.
3 . 4 Costs and prices
At the industry level, prices are calculated as a weighted ave rage of
unit  costs  and  a  re f e rence  price.  For  each  sales  category,  price




equation 3.15: employment by industry and size class
E M S M Ri, j= ai, j • (ui, j • YGSVRi, j + (1 – ui, j) • YSSVRi, j) p ro duc t ion 
g ro w t h
+ bi, j • (L C S P Ri, j – YGSPRi, j) real wage s
+ gi, j t e c h no l o g ical 
c h a nge
w he re :
E MS M Ri, j rate of change of employme nt in size class i in industry j ( % )
Y G S V Ri, j real value added growth in size class i in industry j ( % )
Y S S V Ri, j medium-term real value added growth in size class i in industry j ( % )
L C S P Ri, j labour costs per employee in size class i in industry j ( exo ge nous; %)
Y G S P Ri, j deflator of value added growth in size class i in industry j ( % )
a, u, b, g 0 < a, u< 1; b, g<0Costs by industry
The following cost categories are taken into account:
• labour costs. These result from employment (section 3.3) and
labour costs per employee (exo g e n o u s )
• costs of intermediate goods and services. A distinction is made
b e t we e n :
– domestically produced goods and services, whose price is cal-
culated endogenously in SICLASS
– imported goods and services. The prices of imports are imple-
mented exo g e n o u s l y.
The accounting rules used to calculate unit costs are presented in
( 3 . 1 6 ) .
Prices by industry
Prices are calculated as a weighted ave rage of unit costs and a re f e r-
ence price, the weight of costs being 0.75, and the weight of the re f-
e rence price 0.25. A distinction is made between prices of goods and
services sold on foreign markets and those sold on domestic marke t s :
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equation 3.16: to tal and unit cost per industry
TC T W Nj= T U T W Nj + LCTWNj
T U T W Nj= D U T W Nj + MUTWNj
D U T W Nj= SI D U T W Ni, j
TC T Q Rj= 100 • ((1 + 0.01 • TC T W Rj)/(1 + 0.01 • QGT V Rj) – 1)
w he re :
TC T W N j value total cost in industry j
TC T Q Rj rate of change of total cost in industry j, per unit of gross pro duc t ion (%)
TC T W Rj rate of change of total cost in industry j ( % )
T U T W Nj total use of int e r me d iate goods and services in industry j
L C T W Nj labour costs in industry j
D U T W Nj total use of int e r me d iate goods and services in industry j, do me s t ically 
p ro duc e d
D U T W Ni, j use of int e r me d iate goods and services in industry j, pro duced by 
i ndustry i
M U T W Nj imports of int e r me d iate goods and services in industry j
Q GT V Rj real growth of gross pro duc t io n• as re g a rds ex p o r t s, the macro-economic export deflator is used
( 3 . 1 7 )
• for domestic sales, the private consumption deflator serves as a
re f e rence price (3.18).
F i n a l l y, the deflator of value added can be calculated according to the
definition of value added.
Prices by industry and size class
As can be seen from (3.19), price changes within an industry are the
same for each size-bra c ket for all sales categories. As a result, differ-
ences  between  size  classes  re g a rding  sales  price  change  mere l y
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equation 3.17: price of exports by industry
E X T P Ri= 0.75 • TC T Q Rj impact of costs
+ 0.25 • E X T P Rm a c ro impact of re f e re nce pric e
+ s p re a d e r impose cons i s t e ncy between industry and
ma c ro da t a
w he re :
E X T P Ri rate of change of export price of industry j ( % )
TC T Q Rj rate of change of total cost in industry j, per unit of gross pro duc t ion 
( % )
E X T P Rma c ro rate of change of ma c ro - e c o no m ic export price (exo ge nous; %)
equation 3.18: price of domestic sales (3 categories) by industry 
D OT P Ri= 0.75 • TC T Q Rj impact of costs
+ 0.25 • C GX P R impact of re f e re nce pric e
+ s p re a d e r impose cons i s t e ncy between industry and ma c ro da t a
w he re :
D OT P Rj rate of change of price of do me s t ic sales (cons u mer go o d s, investme nt 
go o d s, int e r me d iate goods and services) of industry j ( % )
TC T Q Rj rate of change of total cost in industry j, per unit of gross pro duc t ion (%)
C GXPR  rate of change of cons u m p t ion price index (exo ge nous; %)reflect differences in the structure of sales (domestic vs. foreign) and
the difference between export prices and prices of goods and services
sold domestically.
At the size-class level, value added cannot be calculated according to
its definition. There f o re, the value added deflator is calculated in a
similar way to real value added growth (section 3.1), assuming that
d i f f e rences between size classes within an industry re g a rding sales
prices are reflected in differences re g a rding the change in the va l u e
added deflator.
3 . 5 Number of enterprises
Changes in the number of enterprises are caused by entries and ex i t s.
U n f o r t u n a t e l y, due to lack of data, it is not possible to model these
f l ows separa t e l y. The growth of the number of enterprises (re s u l t i n g
f rom entry and exit) in each industry and size class is explained by
six va r i a b l e s, as equation (3.21) points out. Their impacts can be cat-
egorised as follows :
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equation 3.19: price of sales (4 categories) by industry and size class
SA S P Ri, j= SAT P Rj de v e l o p me nt at industry level
w he re :
SA S P Ri, j rate of change of prices (export, cons u mer go o d s, investme nt go o d s, 
i nt e r me d iate goods and services) in size class i in industry j
SAT P Ri, j rate of change of prices (export, cons u mer go o d s, investme nt go o d s, 
i nt e r me d iate goods and services) in industry j
equation 3.20: value added deflator by industry and size class
Y G S P Ri, j= Y GT P Rj de v e l o p me nt at industry level
+ SA S P Ri, j – SAT P Ri, j size-class differe nce real sales
+ s p re a d e r impose cons i s t e ncy between industry and 
i ndustry/size-class mo de l
w he re :
Y G S P Ri, j value added deflator in size class i in industry j ( % )
Y GT P Rj value added deflator in industry j ( % )
SA S P Ri , j sales deflator in size class i in industry j ( % )
SAT P Ri, j sales deflator in industry j ( % )• impact of sales growth. The number of enterprises is assumed to
be positively related to sales volume in the corresponding indus-
try and size class. This re p resents the demand for entre p re n e u r -
ship. For very small firms in some countries1 an additional incre-
ase results if population growth undermines sales growth and a
n e g a t i ve adjustment  results  if population  growth  exceeds  pro-
duction growth. 
• impact of population growth. The impact of population grow t h
and the change in population growth on the number of enterpri-
ses is expected to be of significance for very small firms in some
countries only.
• impact of unemployment. Both unemployment and the change in
u n e m p l oyment are assumed to affect the growth of very small
businesses positive l y. The reasoning behind this is the hy p o t h e-
sis that unemployed people may create their own jobs by starting
a (very small) firm if they do not succeed in finding a job.
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1 Belgium, Fra nc e, Ire l a nd, Luxe m b o u rg, Po r t u g a l .
equation 3.21: number of enterprises by industry and size class
E P S F Ri, j= a1 * SA S V Ri, j impact sales gro w t h
+ a2 * SA S V Ri, j – P O P F R impact per capita sales gro w t h
+ a3 * P O P F R impact population gro w t h
+ a4 * (P O P F R – P O P F Rt - 1) impact change population gro w t h
+ a5 * U N T Q N impact une m p l o y me nt level
+ a6 * U N T Q D impact une m p l o y me nt change
w he re :
E P S F R ii, j rate of change of the number of enterprises in size class i in industry 
j ( % )
SA S V Ri, j rate of change of the volume of total sales in size class i in industry j
( % )
P O P F R rate of change of the population (%)
U N T Q N u ne m p l o y me nt rate (%)
U N T Q D absolute change of the une m p l o y me nt rate (%)
a1- a6 a1- a6 ³ 0
a2, a3, a4, a5, a6 = 0 for small, medium-sized and large ent e r p r i s e s
a2, a3, a4 = 0 for very small firms in most cases4 S i m u l a t i o n s
4 . 1 I n t ro d u c t i o n
This chapter presents a number of simulation re s u l t s. To start with,
SICLASS’  tracking  performance  is  discussed  in  section  4.1.
S u b s e q u e n t l y, a scenario for the European enterprise sector 1998-
20 03  is  presented.  Finally,  an  example  of  policy  analysis  using
SICLASS is given in section 4.4.
4 . 2 Tracking performance
To check the tracking performance of SICLASS, the model has been
run for 1988-1993, and it will be rev i ewed whether the size-class
s t r u c t u re of the European economy as estimated for 1993 is in accor-
dance with actual data1. This section investigates whether this is the
c a s e :
• at country level. Thus, the main question is: to what extent does
the simulated size-class structure by country in 1993 differ fro m
the actual size-class structure ?
• at industry level. Here, the main question is: to what extent does
the simulated size-class structure by industry in 1993 differ fro m
the actual size-class structure ?
For the analys i s, re g ressions of the following type are run:
ai, j= a . fi, j + b
w h e re
ai, j actual share of size class i  in  country or industry j  (for
exa m p l e, the actual share of small enterprises in Belgian
e m p l oy m e n t )
fi, j simulated share of size class i in country or industry j 
In the case of perfect forecasting, one would have a= 1 and b= 0.
Re g ression analysis provides the possibility to investigate whether a
and b differ significantly from 1 and 0, re s p e c t i ve l y.
The analysis has been done for three variables: employment, turnove r
and value added. Below, differences between actual and simulated
s h a res of size classes for each of these variables will be discussed.
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1 As has been ex p l a i ne d, the mo del is no r mally run add i ng partially available statistical info r-
ma t ion. In the pre s e nt applic a t ion, ho w e v e r, this has not been do ne. Thu s, a stro ng test of
t he fo re c a s t i ng ability of SICLASS is achie v e d.Actual and simulated employment share s
F i g u re 4.1 presents actual and simulated shares of size-bands in total
e m p l oyment in Euro p e. As re g a rds small and medium-sized enter-
p r i s e s, differences between actual and simulated employment share s
a re negligible. With respect to large and very small enterprises, dif-
f e rences are slightly larg e r, amounting to an over-estimate of 0.2 per-
centage-point  for  large  enterprises, and  an  under-estimate  of the
same  size  for  very  small  enterprises.  This  should  be  eva l u a t e d
against an actual employment share of about one third for both ve r y
small and large enterprises.
Table 4.1 shows the results of the re g ression analysis comparing the
simulated employment shares of each size class with respect to actu-
al share s. In all cases, a does not significantly differ from 1, nor does
b significantly differ from 0.
It may be concluded, that SICLASS adequately describes the deve l -
opment of the employment share of size classes.
Actual and simulated turnover share s
Simulated and actual turnover shares for the EU are presented in
F i g u re 4.2. Only minor differences can be observed. Table 4.2 pre-
sents the results of the re g ression analys e s. As for employment, the
coefficients are of the right magnitude.
By and larg e, one may conclude that SICLASS describes the size-class
distribution of turnover quite we l l .
Actual and simulated value added share s
Results re g a rding simulated and actual shares of size classes in va l u e
added are presented in Figure 4.3; Table 4.3 gives the corre s p o n d i n g
re g ression re s u l t s. SICLASS slightly ove restimates the share of ve r y
small  and  large  enterprises;  corre s p o n d i n g l y,  the  share  of  small
enterprises is underestimated. With respect to the re g ression re s u l t s,
the following should be noted:
• in all cases but one, a and b a re of the correct magnitude
• only for the re g ression results by country is b significantly less
than 0. This is more or less compensated by the estimate of a,
which is slightly greater than 0.
In general, SICLASS satisfactorily simulates the development of va l u e
added share s.
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S i m u l a t i o n sTable 4.1 Re g ression results with respect to actual and simulated
e m p l oyment shares (t-values between pare n t h e s e s )
a b ( % ) R2
a d j
i n d u s t r i e s
very sma l l 0 . 9 9 * 0 . 0 9 * * 0 . 9 9
( 5 3 4 . 8 ) ( 1 . 4 )
s ma l l 1 . 0 0 * - 0 . 0 3 * * 0 . 9 9
( 2 5 3 . 1 ) ( 0 . 3 )
medium sized 1 . 0 0 * - 0 . 0 2 * * 0 . 9 9
( 1 8 2 . 5 ) ( 0 . 3 )
l a rge 1 . 0 0 * 0 . 2 0 * * 0 . 9 9
( 2 6 8 . 8 ) ( 0 . 8 )
c o u n t r i e s
very sma l l 1 . 0 2 * - 0 . 1 3 * * 0 . 9 9
( 8 1 . 5 ) ( 0 . 3 )
s ma l l 0 . 9 8 * 0 . 3 0 * * 0 . 9 9
( 5 9 . 2 ) ( 0 . 9 )
medium sized 1 . 0 2 * - 0 . 5 1 * * 0 . 9 9
( 5 7 . 1 ) ( 1 . 6 )
l a rge 0 . 9 9 * 0 . 2 5 * * 0 . 9 9
( 1 0 8 . 0 ) ( 0 . 8 )
* Not differe nt from 1 (95% confide nce level).
* * Not differe nt from 0 (95% confide nce level).
S o u rce: EIM Small Business Research and Cons u l t a nc y.
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F ig u re 4.1 Ac t ual and estimated shares of size classes in total employme nt






















50Table 4.2 R e g re s s ion  results  with  respect  to  actual  and  simu l a t e d
t u r nover shares (t-values between pare nt he s e s )
a b ( % ) R2
a d j
i n d u s t r i e s
very sma l l 0 . 9 9 * 0 . 0 2 * * 0 . 9 9
( 3 4 6 . 7 ) ( 0 . 3 )
s ma l l 1 . 0 0 * - 0 . 0 5 * * 0 . 9 9
( 3 0 0 . 7 ) ( 0 . 8 )
medium sized 1 . 0 0 * 0 . 0 2 * * 0 . 9 9
( 1 0 5 . 1 ) ( 0 . 1 )
l a rge 1 . 0 0 * 0 . 0 1 * * 0 . 9 9
( 3 7 5 . 1 ) ( 0 . 1 )
c o u n t r i e s
very sma l l 1 . 0 1 * - 0 . 1 7 * * 0 . 9 9
( 1 0 9 . 5 ) ( 0 . 7 )
s ma l l 0 . 9 9 * 0 . 1 5 * * 0 . 9 9
( 1 2 7 . 6 ) ( 1 . 0 )
medium sized 1 . 0 0 * - 0 . 0 7 * * 0 . 9 9
( 8 3 . 6 ) ( 0 . 3 )
l a rge 0 . 9 9 * 0 . 1 2 * * 0 . 9 9
( 1 7 8 . 2 ) ( 0 . 6 )
* Not differe nt from 1 (95% confide nce level).
* * Not differe nt from 0 (95% confide nce level).
S o u rce: EIM Small Business Research and Cons u l t a nc y.
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F ig u re 4.2 Ac t ual and estimated shares of size classes in total turno v e r






















50Table 4.3 R e g re s s ion results with respect to actual and simulated value
a dded shares (t-values between pare nt he s e s )
a b ( % ) R2
a d j
i n d u s t r i e s
very sma l l 0 . 9 9 * - 0 . 0 1 * * 0 . 9 9
( 1 7 0 . 5 ) ( 0 . 0 )
s ma l l 1 . 0 1 * - 0 . 0 8 * * 0 . 9 9
( 1 8 1 . 3 ) ( 0 . 7 )
medium sized 1 . 0 0 * 0 . 0 6 * * 0 . 9 9
( 8 2 . 2 ) ( 0 . 3 )
l a rge 1 . 0 0 * 0 . 2 2 * * 0 . 9 9
( 2 8 8 . 3 ) ( 1 . 4 )
c o u n t r i e s
very sma l l 1 . 0 2 * - 0 . 2 9 * * 0 . 9 9
( 1 0 9 . 6 ) ( 1 . 3 )
s ma l l 0 . 9 9 * 0 . 2 6 * * 0 . 9 9
( 8 2 . 0 ) ( 1 . 3 )
medium sized 1 . 0 2 * - 0 . 3 6 0 . 9 9
( 1 1 8 . 3 ) ( 2 . 3 )
l a rge 0 . 9 9 * 0 . 3 0 * * 0 . 9 9
( 9 5 . 7 ) ( 0 . 6 )
* Not differe nt from 1 (95% confide nce level).
* * Not differe nt from 0 (95% confide nce level).
S o u rce: EIM Small Business Research and Cons u l t a nc y.
F ig u re 4.3 Ac t ual and estimated shares of size classes in total value adde d
S o u rce: EIM Small Business Research and Cons u l t a nc y.
3 3






















504 . 3 Baseline scenario 1998-2003
A baseline scenario is constructed that serves as a point of re f e re n c e
for a policy analysis experiment presented in section 4.4. As re g a rd s
the assumptions behind the baseline scenario, the leading principle
is the continuation of trends 1988-1998, including the principle that
during the scenario period, general conve rgence of the economies of
the EU-countries will occur. This is discussed briefly in section 4.2.1.
Section 4.2.2 then presents the scenario re s u l t s.
4 . 3 . 1 A s s u m p t i o n s
Table 4.4 lists the assumptions made on the exogenous va r i a b l e s.
Their values first of all reflect a continuation of historical tre n d s.
D eviations of this basic principle take into  account the follow i n g
a s s u m p t i o n s :
• A trendwise decrease in inflation rates has been assumed – as
was  the  case  during  1988-1998  (CGXPR,  LCTPR,  MUTPR,
RW T P R ) .
• In conformity with past deve l o p m e n t s, a decrease in real grow t h
of  government  ex p e n d i t u re  (GMCVR)  and  population  grow t h
(POPFR) was assumed.
• As  re g a rds  private  consumption,  investment  demand,  ex p o r t s
and imports (CGXVR, IGBVR/IGMVR, RWTVR, IMPVR), upwa rd
c o n ve rgence to the mean has been assumed. Thus, in countries
s h owing less than ave rage growth of these va r i a b l e s, these va r i a-
bles are assumed to show accelerated growth, while in the other
c o u n t r i e s,  growth  rates  are  kept  constant  at  their  1988-1998
va l u e. This reflects the principle of conve rgence of EU Member
S t a t e s.
• F i n a l l y, with respect to unemployment (UNTQN ), dow nwa rd
c o n ve rgence to the mean has been assumed.
3 4
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At the EU-leve l
M a c ro - e c o n o m i c
Table 4.5 summarises results with respect to sales. There is a positive
c o r relation between enterprise size and real sales growth: for exa m -
p l e, in very small enterprises, sales growth amounts to 2.4% a ye a r,
while in large enterprises, real sales grow at an ave rage annual ra t e
of 2.8%. To a large extent, howeve r, this is the result of differe n c e s
in the composition of sales. Real domestic sales growth is greatest in
S M E s, while there are no large differences between SMEs and larg e
enterprises re g a rding export growth. Since exports is the fastest g row -
ing sales category, and the share of exports in total sales is gre a t e s t
in large enterprises, total sales growth is positively correlated with
enterprise size.
As can be seen from table 4.6, real value added growth is positive l y
c o r related with enterprise size as we l l1. On a general level – SMEs
v e rs u s l a rge enterprises – this holds also for labour pro d u c t i v i t y, but
it should be noted that in fact, labour productivity grows at the same
rate in small, medium-sized and large enterprises. Only in very small
enterprises does productivity growth lag behind. This is pro b a b l y
due to the number of enterprises growing faster than the number of
e m p l oyees (also see below )2. Because of this pattern of labour pro-
ductivity growth, differences between size classes re g a rding employ-
ment growth are much smaller than might be expected from diffe-
rences in real value added grow t h .
Wages  rise  faster  than  prices,  so  the  real  wage  rate  incre a s e s.
H oweve r, the rise in real wages is lower than labour pro d u c t i v i t y
g rowth, which means that real unit labour costs decre a s e. This indi-
cates an increase in pro f i t a b i l i t y3.
F i n a l l y, the number of enterprises increases in all size classes, but
least in very small enterprises (Figure 4.4). The lagging behind of the
3 6
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1 T h i s, of course, follows ra t her directly from the way real value added growth by size-class has
been mo de l l e d.
2 In the Dutch PRIS M A- mo del (Kwaak, 1999) labour pro ductivity of employees does not sho w
very sig n i f ic a nt differe nces between large and small ent e r p r i s e s, but the pic t u re re g a rd i ng
total labour pro ductivity (thu s, inc l ud i ng self employed) is often blurred by the de v e l o p me nt
of the number of self-employed. Note that such ex p l icit mo de l l i ng of employme nt of self-
employed and employees can not – as yet – be do ne in SIC L A S S .
3 G ross opera t i ng surplus can be de f i ned as 1 – LS, with LS the share of labour in value adde d :
LS= pe • E / py • Y, whe re (in levels) E: employme nt, Y: value adde d, and pf p r ice of varia b l e
f. Real unit labour cost are de f i ned as: rulc= (pe – py) – (y – e), whe re all variables no w
de note perc e nt a ge change s. Thus a de c rease in real unit labour costs implies an inc rease in
g ross opera t i ng surplus.number of very small enterprises results from the lagging behind of
p roduction grow t h .
Table 4.5 Real sales growth in no n - p r i mary private ent e r p r i s e, EU, 1998-
2 0 0 3
S M E l a rge t o t a l
very sma l l s ma l l me d i u m - s i z e d t o t a l
a v e ra ge annual perc e nt change
do me s t ic sales:
• c o ns u mer go o d s 1 . 7 1 . 3 0 . 8 1 . 4 0 . 6 1 . 1
• i n v e s t me nt go o d s 1 . 9 1 . 8 1 . 2 1 . 7 0 . 6 1 . 3
• i nt e r me d iate go o d s 2 . 7 2 . 8 2 . 8 2 . 8 2 . 8 2 . 8
• t o t a l 2 . 2 2 . 2 2 . 0 2 . 1 1 . 9 2 . 0
ex p o r t s 5 . 3 5 . 7 6 . 3 5 . 9 5 . 9 5 . 9
total sales 2 . 4 2 . 6 2 . 7 2 . 6 2 . 8 2 . 7
S o u rce: EIM Small Business Research and Cons u l t a nc y.
Table 4.6 Real value added growth, labour pro ductivity and employme nt ,
real wages and real unit labour costs in no n - p r i mary private
e nt e r p r i s e, EU, 1998-2003
S M E l a rge t o t a l
very sma l l s ma l l me d i u m - s i z e d t o t a l
a v e ra ge annual perc e nt change
value adde d 2 . 1 2 . 4 2 . 6 2 . 3 2 . 6 2 . 4
labour pro duc t i v i t y 1 . 9 2 . 3 2 . 3 2 . 1 2 . 3 2 . 2
e m p l o y me nt 0 . 1 0 . 1 0 . 2 0 . 2 0 . 3 0 . 2
real wage s 1 . 4 1 . 5 1 . 6 1 . 5 1 . 5 1 . 5
real unit labour costs - 0 . 5 - 0 . 7 - 0 . 7 - 0 . 6 - 0 . 7 - 0 . 7
S o u rce: EIM Small Business Research and Cons u l t a nc y.
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Tables 4.7 and 4.8 show the typical industry asymmetry re g a rd i n g
the  results at  the EU-level. The  positive correlation  of  real  va l u e
added growth with enterprise size found on the macro - l evel holds
only for manufacturing and producer services. All other industries
h ave higher real value added growth in SMEs as compared to larg e
e n t e r p r i s e s. The most striking differences appear in ex t raction and
retail distribution.
For labour productivity growth, fewer differences between SMEs and
l a rge enterprises  are  found.  Whereas  the  macro-economic re s u l t s
point to symmetry between real value added and labour pro d u c t i v i-
ty  growth,  this  seems  not  to  be  the  case  at  the  industry  leve l .
E x t raction has a small annual decline in labour productivity for the
simulated time period, whereas manufacturing is expected to ex h i b i t
the largest productivity growth among industries.
D i f f e rences re g a rding employment growth appear both between size
classes and between industries. This result is not surprising, consi-
dering the asymmetric results of real value added and labour pro-
d u c t i v i t y. Having a real value added growth of 2.4% and a small
decline in labour pro d u c t i v i t y, ex t raction shows the largest rise in
e m p l oyment compared to the other industries. Retail distribution is
expected to have the largest decline (0.7%) in employ m e n t .
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F ig u re 4.4 G rowth of number of ent e r p r i s e s, EU, 1998-2003 
S o u rce: EIM Small Business Research and Cons u l t a nc y.
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The  real  wage  rate  increases  in  all  industries  at  similar  rates  –
b e t ween 1.3% and 1.8%. Extraction is the only exception with con-
s i d e rably less annual real wage growth. The real increase in unit
labour costs for ex t raction relates to the decline in labour pro d u c t i-
v i t y. All other industries show an annual decline in real unit labour
c o s t s. The most striking differences between size classes are obser-
ved in retail distribution and personal services.
By country
The output of the baseline projection at (the) EU-level is the result of
the  output  of  the  individual  EU-members.  Tables  4.9  and  4.10
d e m o n s t rate the country differe n c e s. Real value added growth ra n g e s
– when firm-size is not distinguished – from 0.8% in the United
Kingdom to 9.3% in Ireland, as table 4.9 illustra t e s. Most countries
Table 4.7 Real value adde d, labour pro ductivity and employme nt, EU, 1998-2003
real value adde d labour pro duc t i v i t y e m p l o y me nt
S M E l a rge t o t a l S M E l a rge t o t a l S M E l a rge t o t a l
a v e ra ge annual perc e nt change
ex t ra c t ion (incl. ene rg y ) 3 . 3 2 . 1 2 . 4 1 . 5 - 0 . 6 - 0 . 1 1 . 8 2 . 7 2 . 5
ma nu fa c t u r i ng 3 . 1 3 . 7 3 . 4 2 . 9 3 . 2 3 . 1 0 . 1 0 . 5 0 . 3
c o ns t r uc t io n 1 . 9 1 . 4 1 . 8 1 . 9 1 . 9 1 . 9 - 0 . 1 - 0 . 5 - 0 . 1
w holesale tra de 2 . 9 2 . 5 2 . 8 2 . 3 2 . 3 2 . 3 0 . 5 0 . 2 0 . 5
retail distribution (incl. car and re p a i r ) 1 . 9 1 . 0 1 . 7 2 . 2 2 . 9 2 . 4 - 0 . 4 - 1 . 8 - 0 . 7
t ra nsport, commu n ic a t io n 2 . 6 2 . 1 2 . 3 1 . 5 1 . 9 1 . 7 1 . 1 0 . 3 0 . 6
p ro ducer servic e s 2 . 3 2 . 5 2 . 4 1 . 4 1 . 3 1 . 4 0 . 9 1 . 2 1 . 0
p e r s o nal servic e s 1 . 5 1 . 4 1 . 5 1 . 8 2 . 3 1 . 9 - 0 . 3 - 0 . 9 - 0 . 4
t o t a l 2 . 3 2 . 6 2 . 4 2 . 1 2 . 3 2 . 2 0 . 2 0 . 3 0 . 2
S o u rce: EIM Small Business Research and Cons u l t a nc y.
Table 4.8 Real wages and real unit labour costs, EU, 1998-2003
real wage s real unit labour costs
S M E l a rge t o t a l S M E l a rge t o t a l
a v e ra ge annual perc e nt change
ex t ra c t ion (incl. ene rg y ) 0 . 7 0 . 4 0 . 5 - 0 . 7 1 . 0 0 . 6
ma nu fa c t u r i ng 1 . 6 2 . 0 1 . 8 - 1 . 3 - 1 . 2 - 1 . 3
c o ns t r uc t io n 1 . 4 1 . 5 1 . 4 - 0 . 5 - 0 . 4 - 0 . 5
w holesale tra de 1 . 6 1 . 6 1 . 6 - 0 . 7 - 0 . 7 - 0 . 7
retail distribution (incl. car and re p a i r ) 1 . 8 1 . 8 1 . 8 - 0 . 4 - 1 . 1 - 0 . 6
t ra nsport, commu n ic a t io n 1 . 3 1 . 6 1 . 5 - 0 . 2 - 0 . 3 - 0 . 1
p ro ducer servic e s 1 . 3 1 . 3 1 . 3 - 0 . 1 0 . 0 - 0 . 1
p e r s o nal servic e s 1 . 6 1 . 5 1 . 6 - 0 . 2 - 0 . 8 - 0 . 3
t o t a l 1 . 5 1 . 5 1 . 5 - 0 . 6 - 0 . 7 - 0 . 7
S o u rce: EIM Small Business Research and Cons u l t a nc y.s h ow larger growth rates for large enterprises as compared to SMEs.
E xceptions are Austria, Gre e c e, Ireland, Luxe m b o u rg, Portugal and
United Kingdom.
Labour productivity is expected to show the highest growth rates in
I reland. Generally (and at the EU-level), labour productivity is posi-
t i vely correlated with firm-size. The opposite pattern is observed for
Austria, Fra n c e, Gre e c e, Ireland, The Netherlands and Portugal. 
Most countries show labour productivity growth that slightly under-
mines real value added growth. This generally results in small annu-
al employment rises. Employment is, howeve r, expected to decline in
Denmark, Greece and the United Kingdom. Highest growth rates are
for Ireland (due to high value added growth) and for Austria and
Spain (due to low labour productivity growth). 
Table  4.10  suggests  that  the  low  labour  productivity  growth  for
Austria and Spain cannot be seen separately from the low real wa g e
g rowth for both countries. There f o re, real unit labour costs decline
a n n u a l l y, which all the same suggests positive pro f i t a b i l i t y. Swe d e n
is the only country that has an annual real wage increase exc e e d i n g
the labour productivity incre a s e. Most striking differences re g a rd i n g
firm-size concern Austria, with decreasing labour costs for SMEs and
i n c reasing labour costs for large enterprises. The general pattern is
that  the  annual  labour  costs  decrease  for  SMEs  undermines  the
d e c rease for large enterprises. Apart from Austria, the opposite is
found for Fra n c e, Germany, The Netherlands and Po r t u g a l .
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Table 4.9 Real value adde d, labour pro ductivity and employme nt, 1998-2003
real value adde d labour pro duc t i v i t y e m p l o y me nt
S M E l a rge t o t a l S M E l a rge t o t a l S M E l a rge t o t a l
a v e ra ge annual perc e nt change
Au s t r ia 2 . 2 1 . 7 2 . 0 0 . 9 0 . 3 0 . 6 1 . 3 1 . 4 1 . 3
B e l g i u m 2 . 3 2 . 7 2 . 4 2 . 4 2 . 4 2 . 4 0 . 0 0 . 2 0 . 0
D e n ma r k 1 . 5 1 . 6 1 . 5 1 . 7 2 . 2 1 . 9 - 0 . 2 - 0 . 6 - 0 . 3
F i n l a nd 1 . 6 2 . 1 1 . 9 1 . 4 2 . 1 1 . 7 0 . 2 0 . 1 0 . 1
F ra nc e 2 . 3 3 . 1 2 . 7 2 . 4 2 . 3 2 . 5 - 0 . 1 0 . 7 0 . 2
G e r ma ny 3 . 2 3 . 7 3 . 4 2 . 7 2 . 7 2 . 7 0 . 4 0 . 9 0 . 6
G re e c e 2 . 4 2 . 0 2 . 2 2 . 7 2 . 4 2 . 6 - 0 . 3 - 0 . 5 - 0 . 3
I re l a nd 1 0 . 0 9 . 0 9 . 3 4 . 7 4 . 3 4 . 4 5 . 0 4 . 5 4 . 7
It a l y 2 . 3 2 . 9 2 . 6 2 . 4 2 . 5 2 . 5 - 0 . 1 0 . 5 0 . 0
L u xe m b o u rg 3 . 4 3 . 2 3 . 3 2 . 5 2 . 8 2 . 6 0 . 9 0 . 4 0 . 8
T he Ne t he r l a nd s 3 . 1 3 . 2 3 . 2 2 . 8 2 . 6 2 . 7 0 . 3 0 . 7 0 . 5
Po r t u g a l 3 . 6 3 . 5 3 . 6 3 . 2 2 . 4 3 . 0 0 . 4 1 . 0 0 . 6
S p a i n 2 . 3 2 . 7 2 . 5 1 . 0 1 . 1 1 . 2 1 . 3 1 . 6 1 . 3
S w e de n 1 . 6 1 . 8 1 . 7 1 . 6 1 . 6 1 . 6 0 . 1 0 . 1 0 . 1
United Kingdo m 0 . 9 0 . 8 0 . 8 1 . 8 2 . 6 2 . 1 - 0 . 9 - 1 . 7 - 1 . 2
E U 2 . 3 2 . 6 2 . 4 2 . 1 2 . 3 2 . 2 0 . 2 0 . 3 0 . 2
S o u rce: EIM Small Business Research and Cons u l t a nc y.
Table 4.10 Real wages and real unit labour costs, 1998-2003
real wage s real unit labour costs
S M E l a rge t o t a l S M E l a rge t o t a l
a v e ra ge annual perc e nt change
Au s t r ia 0 . 4 0 . 4 0 . 4 - 0 . 5 0 . 2 - 0 . 2
B e l g i u m 1 . 9 2 . 0 2 . 0 - 0 . 4 - 0 . 4 - 0 . 4
D e n ma r k 1 . 0 0 . 9 0 . 9 - 0 . 7 - 1 . 3 - 0 . 9
F i n l a nd 1 . 4 1 . 9 1 . 7 0 . 1 - 0 . 2 - 0 . 1
F ra nc e 1 . 6 1 . 7 1 . 7 - 0 . 7 - 0 . 6 - 0 . 8
G e r ma ny 2 . 1 2 . 3 2 . 2 - 0 . 6 - 0 . 4 - 0 . 5
G re e c e 2 . 2 2 . 0 2 . 1 - 0 . 4 - 0 . 4 - 0 . 4
I re l a nd 2 . 8 2 . 5 2 . 6 - 1 . 8 - 1 . 8 - 1 . 7
It a l y 1 . 4 1 . 2 1 . 3 - 1 . 0 - 1 . 2 - 1 . 1
L u xe m b o u rg 2 . 4 2 . 4 2 . 4 - 0 . 1 - 0 . 4 - 0 . 2
T he Ne t he r l a nd s 2 . 4 2 . 3 2 . 4 - 0 . 4 - 0 . 3 - 0 . 3
Po r t u g a l 1 . 2 1 . 4 1 . 3 - 1 . 9 - 1 . 0 - 1 . 7
S p a i n 0 . 0 0 . 0 0 . 0 - 1 . 1 - 1 . 1 - 1 . 2
S w e de n 1 . 8 2 . 1 2 . 0 0 . 2 0 . 4 0 . 3
United Kingdo m 1 . 6 1 . 5 1 . 6 - 0 . 2 - 1 . 0 - 0 . 5
EU-15  1 . 5 1 . 5 1 . 5 - 0 . 6 - 0 . 7 - 0 . 7
S o u rce: EIM Small Business Research and Cons u l t a nc y.4 2
S i m u l a t i o n s
4 . 4 Po l i cy  analysis:  impact  of  ex p o r t
demand on SMEs
In this section SICLASS will be used to demonstrate the (indire c t )
impact of exports on  SMEs’ development,  and conve rs e l y, that a
sound SME-sector is of crucial importance for a country’s interna-
tional competitive n e s s. Also, it will be shown that domestic demand
has an important – though indirect – impact on LSEs deve l o p m e n t .
The importance of SMEs in relation to export cannot directly be seen
f rom looking at the propensities to export. As can be derived fro m
table 4.11, there is a positive correlation between enterprise size and
the propensity to export. Especially in very small enterprises, ex p o r t s
m a ke up only a small share of total sales. Howeve r, the underlying
s t r u c t u re resulting in the observed propensities to export – in terms
of intermediate deliveries – are not revealed by table 4.11. Scenario
a n a l ysis may give more insight.
The analysis is done in the following way. In the baseline scenario
described  above,  export  growth  and  growth  of  domestic  final
demand will subsequently be set to zero. So, three scenarios re s u l t :
1 . the actual baseline 1998-20 03
2 . ditto, but export demand growth set to zero
3 . l i ke (2), but domestic final demand growth also set to zero .
Comparison of (1) and (2) provides insight in the total impact of
export demand to both SMEs and LSEs. Comparison of (2) and (3)
s h ows the total impact of domestic demand on the development of
Table 4.11 P ro p e nsity to export* by industry and size class, EU, 1998
S M E l a rge t o t a l
very sma l l s ma l l me d i u m - s i z e d t o t a l
%
ex t ra c t ion (incl. ene rg y ) 1 0 1 4 1 1 1 2 9 1 0
ma nu fa c t u r i ng 1 4 2 4 2 8 2 4 4 2 3 4
c o ns t r uc t io n 1 1 2 1 4 2
w holesale tra de 1 6 1 6 1 3 1 5 1 1 1 4
retail distribution (incl. car and re p a i r ) 2 2 2 2 1 2
t ra nsport, commu n ic a t io n 1 0 2 4 3 0 2 0 2 1 2 1
p ro ducer servic e s 3 8 8 6 8 7
p e r s o nal servic e s 4 5 4 4 6 5
t o t a l 6 1 3 1 5 1 1 2 1 1 5
* Exports as perc e nt a ge of total sales (inc l ud i ng int ra-EU ex p o r t s ) .
S o u rce: EIM Small Business Research and Cons u l t a nc y.SMEs and LSEs. Finally, (3) itself contains impacts of all other factors
on the size-class pattern of economic deve l o p m e n t .
Note  that  this  exe rcise  is  of  an  accounting  nature.  Since  ex p o r t
g rowth itself affects domestic demand, from a macro-economic point
of view the impact of exports can not be isolated from other deve l -
o p m e n t s. A similar argument holds for domestic demand as we l l .
H oweve r, the analysis suffices to investigate the impact of fore i g n
and domestic demand on the size-class pattern of economic deve l -
opment. 
Results will be presented in terms of real value added growth and
e m p l oy m e n t .
Results for real value added grow t h
Table  4.12  shows  the  over-all  impact  of  exports  and  domestic
demand on the size-class pattern of real value added growth in the
scenario period. The following comments are in ord e r :
• Taking into account the propensity to export of SMEs and larg e
enterprises (11% and 21%), and export growth itself (almost 6%
a year in both SMEs and LSEs), one may expect an impact of
exports on ave rage real value added growth of 0.6% in SMEs, and
1.2% in LSEs. It appears that actually, this impact is much larg e r
at 1.6% a year in SMEs, and a yearly 2.4% in large enterprises.
In other wo rd s, it appears that exports have large spin-offs to both
small and large firms. This result suggests that although firms are
not always invo l ved in export activities themselve s, they might be
i n d i rectly invo l ved because they supply intermediate goods and
services to firms that are exporting. Taking the policy point of
v i ew, measures aiming at the improvement of international com-
p e t i t i veness should not only be directed at exporting firms, but
also at their supplier – even though they might not export them-
s e l ve s.
• C o n ve rs e l y, the impact of domestic demand on the size-class pat-
tern of real value added growth is smaller than one would ex p e c t
f rom the share of domestic sales in total sales only.
• F i n a l l y,  all  size-bra c kets  are  exposed  to the  impact  of  import
p e n e t ration, as can be seen from the negative sign of the ‘other
f a c t o rs’ in table 4.12. Howeve r, there is no clear size-class pattern
re g a rding the impact of import penetration on real value added
g row t h .
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S i m u l a t i o n sTable 4.12 C o nt r i b u t ion of ex p o r t s, do me s t ic de ma nd and other factors to
t he size-class pattern of real value added growth, EU, 1998-
2 0 0 3
S M E l a rge t o t a l
very sma l l s ma l l me d i u m - s i z e d t o t a l
a v e ra ge % gro w t h
total gro w t h 2 . 1 2 . 4 2 . 6 2 . 3 2 . 6 2 . 4
impact of :
– fo re ign de ma nd 1 . 3 1 . 7 2 . 1 1 . 6 2 . 4 2 . 0
– do me s t ic de ma nd 1 . 1 1 . 0 0 . 8 0 . 9 0 . 5 0 . 8
– o t her fa c t o r s - 0 . 2 - 0 . 3 - 0 . 3 - 0 . 3 - 0 . 3 - 0 . 3
S o u rce: EIM Small Business Research and Cons u l t a nc y.
Results for employment 
Results for employment are displayed in table 4.13. The analysis is
rather similar to the one on real value added, except for one aspect.
H e re,  the  ‘other  factors’  have  a  much  more  negative  impact  on
e m p l oyment growth, and this impact is strongest in large firms. This
is the result of technological change, boosting labour pro d u c t i v i t y
m o re in large firms than in smaller enterprises.
Table 4.13  C o nt r i b u t ion of ex p o r t s, do me s t ic de ma nd and other factors to
t he size- class pattern of employme nt growth, EU, 1998-2003
S M E l a rge t o t a l
very sma l l s ma l l me d i u m - s i z e d t o t a l
a v e ra ge % gro w t h
total gro w t h 0 . 1 0 . 1 0 . 2 0 . 2 0 . 3 0 . 2
impact of :
– fo re ign de ma nd 0 . 5 1 . 0 1 . 4 0 . 8 1 . 8 1 . 2
– do me s t ic de ma nd 0 . 6 0 . 6 0 . 5 0 . 5 0 . 4 0 . 5
– o t her fa c t o r s - 1 . 0 - 1 . 4 - 1 . 6 - 1 . 2 - 1 . 9 - 1 . 4
S o u rce: EIM Small Business Research and Cons u l t a nc y.
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Variable names are listed in Table I.1. Each variable name consists of five capital letters,
f o l l owed by a country-index. The first five letters can be interpreted as follows :
• the first three letters indicate the economic category (sales, employment, etc.). If appli-
c a b l e, the third letter indicates whether the variable belongs to the industry sub-model,
or to the industry/size-0clas sub-model (for macro-economic va r i a b l e s, no such dis-
tinction is applicable)
• the fourth letter indicates the unit of measure m e n t
• the fifth letter indicates the time dimension
Table I.1 D e f i ned varia b l e s
economic category (first three letters; ‘T’ or an ’S’ in the third position means that the variable belong to the
industry or the industry/size-class sub-model)
C G K c o ns u m p t ion de ma nd by catego r y
CGS, CGT sales of cons u mer go o d s
C GX ma c ro - e c o no m ic cons u m p t ion de ma nd
D U T use of int e r me d iate goods and servic e s, do me s t ically pro duc e d
E MS, EMT e m p l o y me nt
E P S number of ent e r p r i s e s
E XS, EXT ex p o r t s
IG K i n v e s t me nt de ma nd by catego r y
IGS, IGT sales of investme nt go o d s
INS, INT sales of int e r me d iate goods and servic e s
L B C labour costs
M U T use of int e r me d iate goods and servic e s, imported
P O P p o p u l a t io n
Q GT g ross pro duc t io n
SAS, SAT s a l e s
S BT s t o c k b u i l d i ng
TC T total costs
U N T u ne m p l o y me nt (UNTQ: une m p l o y me nt as perc e nt a ge of labour fo rc e )
YGS, YGT value adde d
unit of measurement (fourth position)
F number of ent e r p r i s e s
M o c c u p ied persons
P p r ic e
Q f ra c t ion of ano t her variable (ex p l a i ned under ‘econo m ic catego r y ’ )
V real (value in prices of pre c e d i ng year)
W value (in curre nt pric e s )
time dimension (fifth position)
D absolute change from pre c e d i ng year
N level (flow varia b l e )
R relative change from pre c e d i ng year (%)
Z level (stock varia b l e )
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A n n ex II:  Meta data
Countries and zones
SICLASS distinguishes the following geographical units:
• c o u n t r i e s
– Au s t r i a
– B e l g i u m
– D e n m a r k
– F i n l a n d
– Fra n c e
– G e r m a ny
– G re e c e
– I re l a n d
– I t a l y
– L u xe m b o u rg
– The Netherlands
– Po r t u g a l
– S p a i n
– Swe d e n
– United Kingdom
• z o n e s
– l a rge countries (Fra n c e, Germany, Italy, United Kingdom)
– small  countries  (Austria,  Belgium,  Denmark,  Finland,  Gre e c e,  Ire l a n d ,
L u xe m b o u rg, The Netherlands, Portugal, Spain, Swe d e n )
– E U
Zonal results are calculated by aggregating individual countries.
Size classes1
Four size classes are distinguished within the industries belonging to non-primary priva t e
e n t e r p r i s e :
• very small enterprises (0-9 employe e s )
• small enterprises (10-49 employe e s )
• medium-sized enterprises (50-249 employe e s )
• l a rge enterprises (500 employees or more )
Very small, small and medium-sized enterprises make op the SME-sector.
1 D e f i n i t io ns are cons i s t e nt with the of f ic ial de f i n i t io ns of the EC (Offic ial Jo u r nal of the European Commission, L 107/6,
1 9 9 6 ) .5 0
I n d u s t r i e s
The following industries are distinguished, along with their corresponding NACE classifi-
cation: 
• mining of coal & lignite; ex t raction of peat; NACE 10
• ex t raction of crude petroleum & natural gas; NACE 11
• mining of metal ores; NACE 13
• other mining & quarrying; NACE 14
• m a n u f a c t u re of food products & beve rages; NACE 15
• m a n u f a c t u re of tobacco products; NACE 16
• m a n u f a c t u re of textiles; NACE 17
• m a n u f a c t u re of wearing apparel; NACE 18
• m a n u f a c t u re of leather and leather products; NACE 19
• m a n u f a c t u re of wood and wood products; NACE 20
• m a n u f a c t u re of pulp, paper & paper products; NACE 21
• publishing, printing & re p roduction of re c o rded media; NACE 22
• m a n u f a c t u re of coke, refined petroleum and nuclear fuel; NACE 23
• m a n u f a c t u re of chemicals, chemical products and man-made fibres; NACE 24
• m a n u f a c t u re of rubber and plastic products; NACE 25
• m a n u f a c t u re of other non-metallic mineral products; NACE 26
• m a n u f a c t u re of basic metals; NACE 27
• m a n u f a c t u re of fabricated metal products; NACE 28
• m a n u f a c t u re of machinery and equipment, n.e. c.; NACE 29
• m a n u f a c t u re of office machinery & computers; NACE 30
• m a n u f a c t u re of electrical machinery; NACE 31
• m a n u f a c t u re of radio, television & communication equipment; NACE 32
• m a n u f a c t u re of medical, precision & optical instruments; NACE 33
• m a n u f a c t u re of motor ve h i c l e s, tra i l e rs & semi-tra i l e rs; NACE 34
• m a n u f a c t u re of other transport equipment; NACE 35
• m a n u f a c t u re of furniture; manufacturing n.e. c.; NACE 36
• re cycling; NACE 37
• e l e c t r i c i t y, gas, steam & hot water; NACE 40
• collection, purification & distribution of water; NACE 41
• construction; NACE 45
• s a l e, maintenance & repair of motor vehicles & motorcycles; NACE 50
• wholesale & commission tra d e, except of motor vehicles & motorcycles; NACE 51
• retail tra d e, repair of household goods; NACE 52
• hotels and re s t a u rants; NACE 55
• land transport; transport via pipelines; NACE 60
• water transport; NACE 61
• air transport; NACE 62
• supporting & auxiliary transport activities; activities of travel agents; NACE 63
• post & telecommunication; NACE 64
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• financial intermediation; NACE 65
• i n s u rance & pension funding; NACE 66
• activities auxiliary to financial intermediation; NACE 67
• real estate activities; NACE 70
• renting of machinery & equipment; NACE 71
• computer & related activities; NACE 72
• re s e a rch & development; NACE 73
• other business activities; NACE 74
• health and social work; NACE 85
• s ewage & refuse disposal, sanitation & similar services; NACE 90
• activities of membership organisations n.e. c.; NACE 91
• re c reational, cultural & sporting activities; NACE 92
• other service activities; NACE 93
A n n ex II:  Meta data5 3
List of Re s e a rch Re p o r t s
The re s e a rch report series is the successor of both the re s e a rch paper and the ‘re s e a rc h
publicatie’ series. There is a consecutive report numbering followed by /x. For /x there are
f i ve options:
/ E : a report of the department of Strategic Re s e a rch, written in English;
/ N : l i ke /E, but written in Dutch;
/ F : l i ke /E, but written in Fre n c h ;
/ A : a report of one of the other departments of the Re s e a rch Institute for Small and
Medium-sized Business;
/ I : a report of the department of Strategic Re s e a rch for internal purposes; ex t e r n a l
availability on re q u e s t .
9 301 / E The intertemporal stability of the concentra t i o n - m a rgins relationship in Dutch
and U.S. manufacturing; Yvonne Prince and Roy Thurik
9 302 / E Pe rsistence  of  profits  and  competitiveness  in  Dutch  manufacturing;  Aad
K l e i j we g
9 303 / E Small store presence in Japan; Martin A. Carre e, Jeroen C.A. Potjes and A. Roy
T h u r i k
9 30 4 / I Multi-factorial risk analysis and the sensitivity concept; Erik M. Vermeulen, Jaap
S p ronk and Nico van der Wijst
9 305 / E Do small firms’ price-cost margins follow those of large firms? First empirical
results; Yvonne Prince and Roy Thurik
9 30 6 / A Export success of SMEs: an empirical study; Cinzia Mancini and Yvonne Prince
9 307 / N Het aandeel van het midden- en kleinbedrijf in de Nederlandse industrie; Ke e s
B a k ker en Roy Thurik
9 30 8 / E Multi-factorial risk analysis applied to firm evaluation; Erik M. Vermeulen, Jaap
S p ronk and Nico van der Wijst
9 30 9 / E Visualizing interfirm comparison; Erik M. Vermeulen, Jaap Spronk and Nico
van der Wijst
9 310 / E Industry dynamics and small firm development in the European printing indus-
try (Case Studies of Britain, The Netherlands and Denmark); Michael Kitson,
Yvonne Prince and Mette Mönsted
9 4 01 / E E m p l oyment during the business cycle: evidence from Dutch manufacturing;
M a rcel H.C. Lever en Wilbert H.M. van der Hoeve n
9 4 02 / N De Nederlandse industrie in internationaal perspectief: arbeidspro d u k t i v i t e i t ,
lonen en concurrentiepositie; Aad Kleijweg en Sjaak Vo l l e b re g t
9 4 03 / E A micro-econometric analysis of interrelated factor demand; René Huigen, Aad
K l e i j weg, George van Leeuwen and Kees Zeelenberg
9 4 0 4 / E B e t ween economies of scale and entre p re n e u rship; Roy Thurik
9 4 05 / F L’ é volution structurelle du commerce de gros français; Luuk Klomp et Eugène
Re b e rs
9 4 0 6 / I B a s i s i n komen: een inventarisatie van argumenten; Bob van Dijk
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9 4 07 / E Interfirm performance evaluation under uncertainty, a multi-dimensional fra m e -
work; Jaap Spronk and Erik M. Ve r m e u l e n
9 4 0 8 / N I n d i c a t o ren voor de dynamiek van de Nederlandse economie: een sectorale ana-
l yse; Garmt Dijksterhuis, Hendrik-Jan Heeres en Aad Kleijwe g
9 4 0 9 / E Entry and exit in Dutch manufacturing industries; Aad Kleijweg en Marcel Leve r
9 410 / I Labour productivity in Europe: differences in firm-size, countries and industries;
Garmt Dijksterhuis
9 411 / N Ve rslag van de derde mondiale workshop Small Business Economics; Tinberg e n
Instituut, Ro t t e rdam, 26-27 augustus 1994; M.A. Carree en M.H.C. Leve r
9 41 2 / E Internal  and external  forces  in  sectoral  wage  formation:  evidence  from  the
Netherlands; Johan J. Graafland and Marcel H.C. Leve r
9 41 3 / A Selectie van leve ra n c i e rs: een kwestie van produkt, profijt en partnerschap?; F.
P l e i j s t e r
9 41 4 / I G rafische we e rg ave van tabellen; Garmt Dijksterhuis
9 501 / N O ver de toepassing van de financieringstheorie in het midden- en kleinbedrijf;
Erik M. Ve r m e u l e n
9 502 / E Insider powe r, market powe r, firm size and wages: evidence from Dutch manu-
facturing industries; Marcel H.C. Lever and Jolanda M. van We r k h o ove n
9 503 / E Export performance of SMEs; Yvonne M. Prince
9 50 4 / E S t rategic Niches and Profitability: A First Report; David B. Au d retsch, Yvonne M.
Prince and A. Roy Thurik
9 505 / A Meer over winkelopenstellingstijden; H.J. Gianotten en H.J. Heere s
9 50 6 / I I n t e rs t ratos; een onderzoek naar de mogelijkheden van de Inters t ra t o s - d a t a s e t ;
Jan de Ko k
9 507 / E Union cove rage and sectoral wages: evidence from the Netherlands; Marcel H.C.
L ever and Wessel A. Marq u e r i n g
9 50 8 / N O n t w i k keling van de gro o t t e k l a s s e n ve rdeling in de Nederlandse Industrie; Sjaak
Vo l l e b re g t
9 50 9 / E Firm size and employment determination in Dutch manufacturing industries;
M a rcel H.C. Leve r
9 510 / N E n t re p re n e u rship: visies en benaderingen; Bob van Dijk en Roy Thurik
9 511 / A De toegevoegde wa a rde van de detailhandel; enkele ve r k l a rende theorieën tegen
de achterg rond van ontwikkelingen in distributiekolom, technologie en ex t e r n e
o m g eving; J.T. Nienhuis en H.J. Gianotten
9 51 2 / N Haalbaarheidsonderzoek MANAG E M E N T-model; onderzoek naar de mogelijk-
heden voor een simulatiemodel van het bedrijfsleven, gebaseerd op gedetail-
l e e rde  branche-  en  bedrijfsgegevens;  Aad  Kleijweg,  Sander  We n n e ke rs,  To n
Kwaak en Nico van der Wijst
9 51 3 / A Chippen in binnen- en buitenland; De elektronische portemonnee in kaart ge-
b racht; een ve r kenning van toepassingen, mogelijkheden en consequenties va n
de chipcard als elektronische portemonnee in binnen- en buitenland; drs. J.
Ro o rda en drs. W. J . P. Vo g e l e s a n g
9 6 01 / N O m z e t p rognoses voor de detailhandel; Pieter Fr i s, Aad Kleijweg en Jan de Ko k
9 6 02 / N F l exibiliteit in de Nederlandse Industrie; N.J. Re i n c ke
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9 6 03 / E The Decision between Internal and External R&D; David B. Au d retsch, Albert J.
M e n k veld and A. Roy Thurik
9 6 0 4 / E Job  creation  by  size  class:  measurement  and  empirical  investigation;  Aad
K l e i j weg and Henry Nieuwe n h u i j s e n
9 6 05 / N Het effect van een beursnotering; drs. K.R. Jonkheer
9 6 0 6 / N Een Micro - we r kgelegenheidsmodel voor de Detailhandel; drs. P. Fr i s
9 6 07 / E Demand for and wages of high- and low-skilled labour in the Netherlands;
M.H.C. Lever and A.S.R. van der Linden
9 701 / N Arbeidsomstandigheden  en  bedrijfsgro o t t e.  Een  ve r kenning  met  de  LISREL-
methode; drs. L.H.M. Bosch en drs. J.M.P. de Ko k
9 702 / E The impact of competition on prices and wages in Dutch manufacturing indus-
tries; Marcel H.C. Leve r
9 703 / A FAMOS, een financieringsmodel naar grootteklassen; drs. W.H.J. Ve r h o eve n
9 70 4 / N B a n e n c reatie door MKB en GB; Pieter Fr i s, Henry Nieuwenhuijsen en Sjaak
Vo l l e b re g t
9 705 / N Naar een bedrijfstypenmodel van het Nederlandse bedrijfsleven, drs. W . H . M .
van der Hoeven, drs. J.M.P. de Kok en drs. A. Kwa a k
9 8 01 / E The  Knowledge  Society,  Entre p re n e u rship  and  Unemployment,  David  B.
Au d retsch and A. Roy Thurik
9 8 02 / A Firm Fa i l u re and Industrial Dynamics in the Netherlands, David B. Au d re t s c h ,
Patrick Houweling and A. Roy Thurik
9 8 03 / E The determinants of employment in Euro p e, the USA and Japan, André van Stel
9 8 0 4 / E P R I S M A’98:  Po l i cy Re s e a rch  Instrument  for  Size-aspects  in  Macro - e c o n o m i c
A n a l ys i s, Ton Kwa a k
9 8 05 / N B a n e n c reatie bij het Klein-, Midden- en Grootbedrijf, Henry Nieuwe n h u i j s e n ,
Ben van der Eijken en Ron van Dijk
9 8 0 6 / A Milieumodel, drs. K.L. Bangma
9 8 07 / A B a r r i e rs for hiring personnel; Jacques Niehof
9 8 0 8 / A Methodiek kosten en baten Arbowe t g eving; drs. K.M.P. Bro u we rs, dr. B.I. va n
der Burg, drs. A.F.M. Nijsen en ir. H.C. Visee
9 8 0 9 / E Business Ownership and Economic Growth; An Empirical Investigation; Martin
C a r re e, André van Stel, Roy Thurik and Sander We n n e ke rs
9 810 / E The Degree of Collusion in Construction; M.H.C. Leve r, H.R. Nieuwe n h u i j s e n
and A.J. van Stel
9 811 / E S e f - e m p l oyment in 23 OECD countries; Ralph E. Wildeman, Geert Hofstede,
Niels G. Noord e r h aven, A. Roy Thurik, Wim H.J. Ve r h o even and Alexa n d e r
R.M. We n n e ke rs
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